Role of cytochrome P450-mediated metabolism and identification of novel thiol-conjugated metabolites in mice with phenytoin-induced liver injury.
Phenytoin, 5,5-diphenylhydantoin (DPH), is widely used as an anticonvulsant agent. Severe hepatic injury rarely occurs in patients who received DPH. The development of liver injury is thought to be caused by reactive metabolites; however, the metabolites suggested to contribute to hepatotoxicity have not yet been detected in vivo and their effect on developing the liver injury is largely unknown. We recently demonstrated that DPH treatment decreased hepatic glutathione (GSH) contents, and GSH-depleted condition exacerbated DPH-induced liver injury in mice. The aim of the present study was to identify the reactive metabolite and to investigate the role of P450-mediated metabolisms in DPH-induced liver injury. We identified a novel GSH-conjugated (GS)-DPH, a conjugate of putative electrophilic arene oxide intermediate with GSH, in the bile of mice with DPH-induced liver injury. In plasma, cysteine- or N-acetylcysteine-conjugated DPH was detected, and these thiol conjugates levels were correlated with the plasma alanine aminotransferase (ALT) levels. These changes were significantly reduced by pretreatment with P450 inhibitor. Furthermore, the increases of hepatic P450 activities were in parallel with elevation of plasma thiol conjugates levels. These findings suggest that the arene oxide intermediate, which can be converted to thiol conjugates, is involved in DPH-induced liver injury.